A method is given which makes it possible to calculate the surface elevation associated with long waves on a rotating earth when fluid is created or passes over geometrical boundaries.
Summary.
A method is given which makes it possible to calculate the surface elevation associated with long waves on a rotating earth when fluid is created or passes over geometrical boundaries.
1. Introduction. The equations associated with the classical long wave theory have been given by Proudman [1] , and have been extended by Chambers [2] to include the case where the continuity equation does not hold.
It is assumed that q, the horizontal fluid velocity, is independent of depth; that h, the sea depth, is constant; and that the fluid is uniform. It is further assumed that variations in the Coriolis parameter are negligible and that the surface of the earth is sensibly plane.
Under these conditions, the horizontal equation of motion is dq/dt + Hk X q = -ffVf (1) where f is the elevation of the free surface above its mean level, V the two-dimensional gradient operator, k the vertically upward unit vector and 0 the Coriolis parameter (0 = 2w0 sin a where w0 is the angular velocity of the earth and a the north latitude). If a volume VQ of fluid is liberated uniformly over the depth of the fluid at zero time along the z axis, the solution of Eq. (1) is given through a potential A such that
ot where A is defined by
where c2 = gh, K2 = fi3/c2, 5(r) is the two-dimensional delta function and II(t) is the Heaviside step function. From now on, the assumption will be made that all quantities are independent of z. Suppose now that a volume of fluid h\{r', t') 8x' Sy' 8t' is liberated within the cylinder x' < x < x' + 8x', y' < y < y' + 8y' between times t' and t' + 8t'. [Vol. XXVIII, No. 2 By Eq. (3), the associated potential 8 A is given by (v2 -K2 -5A = x(r' , t')8x'8y'8t'8{r -r')H(t -V), whence _ K* _ * A = x(r, t')H(t -V) dt' = 4>(r, t), say.
If x vanishes for negative time, so also does \p. It will be assumed that this is the case. The elevation f of the free surface above its mean level is given by
If the volume flow of fluid in across an element 8s of a geometrical boundary is given by 6h8s, 9 is the inward normal component of velocity ( -q-n) at the boundary, and so it follows from Eq. \p may represent movements of the sea bed and 9 will correspond to flows across geometrical boundaries.
2. Integration of equation. In order to integrate the differential equation (4) it is necessary to use the Green's function G(r, r'; I) which obeys the differential equation
the conjugate boundary condition
and the initial conditions
The integration proceeds by the method of Ainola [3] . Define the convolution of two functions of time /(/), g(t) in the usual way: 1*9 = fl(t-t')g(t') dt'.
(10)
It is well known that the convolution obeys the commutative and associative laws. Three particular cases are 
3. Green's function for an infinitely long canal. Consider a canal defined by the region 0 < x < a. The flow of another canal or of a river into it may be regarded as a flow across one of the geometrical boundaries x = 0 or x = a. This will be amenable to the method outlined above and it is necessary to determine the appropriate Green's function. This is given by the relations for G(x, y; x', y'; t): + jjp ~ K2G -*2 = a (a; -x')8(y -y')S(t) in 0 < x < a (18a) d2G dG n " .
--O-= 0 on x = 0, x = a, 
Thus if G0 is the Green's function obeying the following boundary conditions: The complementary function is assumed to vanish, as it would represent a wave proceeding all the way along the canal and thus would not be caused by a source in the finite part of the canal. It follows that r -JP^L J . pn7r
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It follows therefore that
x', y,t) -J "Wtf-*
where the integral is taken over the values of r, defined by K* + *')2 + (y-1)2}1/2.
